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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
display device whose weight and thickness can be 
lighten and made thin respectively and which has a 
simple structure. 

SOLUTION: The liquid crystal display device 10 is 
provided with a pair of substrates 12a and 12b and a 
liquid crystal layer 18 interposed between the pair of 
substrates and characterized in that one substrate 12a of 
the pair of substrates 12a and 12b has 1/4 wavelength 
plate characteristics. Light made incident on the liquid 
crystal display device 10 is modulated by the alignment 
of liquid crystal molecules in the liquid crystal layer 18 
and is given an optical retardation by passing through 
the substrate 12a having the 1/4 wavelength plate 
characteristics. 
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[8¥&3M2 ] -*t©S& 12aM12bi, figfB- 

SPt<DSS«cg^§nyt?ss® i 8 mogijfe- 

*f©S$l 2aSO'l 2 b©-5^-^©StSl 2 a*U 
/4 tt&Kttft&frr S C 4 *#*4 T SttA&i&ES 
1 0-CA€>„ jg^^gl 0(cA94L/c3t«. j£HJf 
1 8CCteW*$iii#^©E[6lCCj:4;T£P3ft£4 4^ 
K. l/4j^«a*tt*W-r4S«l 2a*»»fac 
4(C«fc- 3 -CffitBg*5*.*>tl*. 
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(2) 

1 

[it*® 2 ] HufB-ft ©StK£> 5 5I?IB 1 /4jftfifi1$ 

fc«3#! 1 KiB«<D«B5i?fi«B. 

[ 3 ] mt 2— ^<OW&L<0 5 5 1/4 jftfifi«ptt 10 
* £ WRO%& A icfc W £ U £ ' - U 3 > R e 

(A) iftgA i^, K6A = 4 50 nm, 5 5 0nm 
Stf6 5 0 nmfcto^T, Tf BM&5££iiSfc *t C t 

0.2 ^ Re (A) /A ^ 0.3 

[ imm 4 ] «»B-*f oafio 551/4 m&m$& 

1 0 5 y »; v hJl/m 2 -day- MPaHK*4C 
££*ra<bT£ft*if 1^6 3 SrO^m^ 1 Steffi 20 

[ m*m 5 ] miz-tto&mo 551/4 
4 * -coc^rn^ 1 stcEtt©«s^7j^a. 

[ 11*31 6 ] Sijffi-^OSScD 5 5 1/4 «fifi*Stt 
£ 3 1*T»» L T fc S C £ *1$S i T £ M*3 5 CtlEtS 

*>*#yv-r*4ct £ -r a tt*3i 5 x« 6 
*3g 5 6 7 * ■coiifh^ i m^im<D : ^m^ 

«*l < £ t> 1 « t <D&M&#X * S C <k *#« <!: 
[0 0 0 1] 

ttft iRa^^SBK: H * h o 

[0 00 2 ] 50 
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2 

TEBU mi^^<omM^c^ a ^\bxm^ti 

^Jftonr^S. W*«. ftffl¥l0-\ 8 6 3 5 7-^ 

fa±3th awfiftBiffc^^aiiBftaa^sasB^a 
£3m:<,>&„ 

[0 0 0 3] 3 itt^-C«, «S3i^«BK:ra, ffl 
^mi£SD : ^ff^*ffl^^ii-rai4tg^«^S*3 
ti, HP5, jtt«^B©ftB<aoTOft^B** 

t}A-r&-*f©Sfitur«, fit*, icctf^xam* 
Wren*. ^7^M?Wcf#i^u ftXAtt 
RCJWffctt i «Rffl « cc S o r i > s o l> u 

[0004] 

visits Ci^"C**©*&6"f, BBttO«B«:J:S 

[0005] mmmgxm&ftztitc<b<D 

[0006] 

atria— *f©»««:»j# 3 titcm&m tzmz. Jtissas 
^ i / 4 -iss^tt^ w-r a c t &o 

[0 0 0 7 ] if*3S 1 tc8B*©«SS^«B*C«, ffifi 
^jRf^ -r a 38$&<D--fW 1 / 4 iS^tS i L/ r <oim * 

wr*. a^t, »«ifti±»*aw4i/t:i/4««tE 
^■c#s. 3^>cc. HfrfBi/4*s««Ftt*ff'rssfi 



3 

[ooo9] «*S2 ^imom^mm^m^t, -<o 

[ooio] mimzimmom&mm&mt. wm 
i x«2 KEKottJtxs^fcfei*'?. we-»©k 

^l/^f->3>Re (A) iiKfiAi^, SSfiA = 
450nm, 5 5 0 n mRV6 5 0 n mCCtel^r » 

0.2 < Re (A) /A ^ 0.3 

[ooi i ] m^miamorngkm^rnvte. b«e 

(<cLX\/4 t LXffl&t SES« 1 
Mltt^o lot #5-!i&£a^-f &f^kt£ 

[0012] «*S4 ic&momik^gimz. 

1^63 <D^rn*> 1 ^^IEi£co^ H B B ^^c*5^ 
y h;U/m 2 'day MP a£lT"C*SC tZftWit 

[0013] »*3S4*cffitt<o*as^SB , rtt. ure 
i /4«*BWt*W'i" *a«tt^^ v t 

[0014] buib i /4jSfifi«Ftt**-r satR«. i 

*«U »E«^Jiacfim»-©IBttWItff** 

flo«E»-©»acfiiE«r-©Ji©ii^*so» 

Ep83HWaffl*M* s iE©tt*4W >Stf y v 

-t*^«H<, UEH*l»H«rffl^©0*«4» 

# y * * u >xbx ^u>«#'J7-t*5 <ot>mt o 



(3) #682 0 0 2 - 1 5 6 6 2 4 

4 

[0015] 

[§m<D9m<o%m m 1 <t or 

1 0 B, -tt<DMWM& 1 2 a RV 1 2 b <haW£& 1 

2 aRtfl 2 blc$J#3hfc«ilHl 8<b4ffl*S. t& 

wss 1 2 a&cf 1 2 b KB. . m&m 1 8 iCDPdl 

teaWMMl 4&tfa9JKfiJ8l 6#K«B«3*rC 
l^o aWSfi 1 2 a(D»ffi«:«3l65WJB2 0#E»3 
io ft. *feaw*«l 2b©*Bfctt«#fi2 2#EB3 
*rtt>£. a?B»Rl 2a©*Sltil2 0i«r*«l© 

aWSSl 2a«l/4»:B&4Lr©1S14**rrS. 

[0016] aimni ub, i To*©&iiK{b 

^5r-^>y3nrc^rfe<fc^o aw&Efiiai 6tt# 

8 jc s n a WEffl twsrr s s fcre 5 

20 «c<rt><fc^. 

[00 17] aw»«i2a«Sf#^^^y^7^;u 

*k i/4«ifiiit(D^e^-r^ 0 wit 

^bA?W6h5. STOlgi 2 b«^^^»fir 

%9v97 <)l&&ittt L/C*. aWSSl 2 b^7'^ 

[0 0 1 8 ] ffiUl taDtiEfi]ttjl8©*v^y 
l»tt»C«, a?8*fi 1 2 affliJcDiBf^Jll 6 4gT^>?g 

H s B ^4»s® 1 2 bMoEflim i e 4g-rs^ H B B ^ 

ftitX 4 5° hO/cE[Sl*4&. 

mm 1 4Hcc7safi*D«Ecfctiw^«E4«#ta4, 

«fi*?-«a?8S« 1 2 1 2 b Itcmmcffifa? 
6. X, ti^:tS2 2CD<S^I44, l/4iRS^"C*^^ 
WSfil 2 a<Dg#tttt4tt, fHj-¥ffi±CCg:iJb/c^ 

40 4 5° ©na*aursaW"*«K:E«Stiri> 

So 

[0019] jKM^SK l 0 ©Bft^WttCc 

tt»-C, «*fi2 2(C3fe&sA«'i*a4, AI^L/cTfe©^ 
^ffl*«2 20fl*WCcTff&S«(B5feflE»©** s 3Kl 
®B B S J11 8CCAIt-r*. Mill 8CCfe^T^ B s 0 ^ 

^4 5' 7-f^hEi*i/ri>*©r, Ai*oyta»iB 

*l«»«*«»-T-©Eiei«:j:0 4 5' 0$*ir£o «lie 
50 aO»*tt*ltWJCtt0, «l«i*Btt«ftt*A6 



(4) 

5 

ft£Cift<aWS«l 2 a£^©$$3SilT£o %<D 
ft. #K*fH2 OrSWStifcft, 2 a£jg 

«U fftfittlll 8KA£ff iSSBl 8 dcXSiO 

[0 02 0] jg^SSff 1 4PJ{C«a«S?a«EJ: 
Om>«E*^Lfctt«B"C. (B3fe«2 2 tC56^AW-r 
Si, ^tCAWU/c^CD ; )^fi^2 2CDffl^Wc^ 

tfftBiiflijea^oAwaiiL, w&m i 8 kaut io 

IBStRl 2aKA«U aW»R 1 2 a#*« 1/4 
@2 0-CK#i3ftT, 2a«MU ft 

tg^^^enSo BPfe. «3K«2 2«ra3aL/ciS»ffl 
^^»»WI*2 2K:lBtrs*r«: 1 i/4ttfi 
ffi-c*saw«fii 2 a*2Siiia-j-sor, 

©«##fi!tt9 0' HKLr^S. KI*3ft?KttI#« 
2 2 *iijft-rSll3Kil*fi!E»«, «*«2 2 ©iKfctti 20 
9 0° ©ftfi*&0n>*©r % «**2 2*ail-f* 
ci**c*r, Ji^iScS. 

Me^fift^E^feSKOKEiEnJni-rSC itc J: 0, * 

#K2 2 i©IBK#5-:7 ^**1BST*CifcJ: 

[0 0 2 2 ] *miOffi&%7Ti$im** *©ffi©8W**r 

jLTC>TfcJ:l». *fc, aW»«12aac;i2bB«C 30 

[0023] 7&m<Di&&v\t> -<Dmytm<D&z&m 

0Tl>£©r, **«<B*fi*tt0iIOiia-r&ci«:|a 
EM"4*©«**WM-r*Ci*Jr#S. *©*§** * 
©«ffi»*WSJ±U iWKtt*5WwJtti&5. 3^ 

■«S««*«fitr*Ci*S"C*S. 3 1/4 iR 40 

setter wiftacnwi{k*aflw*ci*Jr* 
s. 

[0 0 2 4 ] N. fl#fi2 2©(B#ttil/4«SS 
(S«l 2 a) ©ft#tt«i©ft®*4 5° KRjESft 

i#-C»*. 

[0 02 5] ^c, i/4«sfiiur<D#tt%wrs 
s) tcoo-c BffltcKwrs. Miei/4ifcgs«i 50 



«fBB2 00 2- 1 5 6 6 2 4 
6 

ltm:, se*fi*D©i/4»fi««j£<wffl , r*cids 

■C^So «rSBl/4iftfia««E»«l/4ififi«iL 

ACCfcttSU^—f-^a^Re (A) iifcgA i#, 
«fiA = 4 5 0 nm. 5 5 0 n 5 0 n mtCfcl^ 

0.2 ^ Re (A) /A ^ 0.3 
[ 0 0 2 6 ] luf B 1 /4*8««tt. *©*#tt***2 

r**©#3i&K:JHF*U>. WEl/4tt*» 
fi*#R#»itt£-ra«^ tt^lWc**6JSa«c 
8010**0. **»ttt«LriW«C*Jir>rJ:0** 

(BT 3 «El/4««fi©*Wtt* 
MwfBJSHrttei&i* W£©l«fcl£#©iB0#*£f§ 

-c*s©-c#su». 

[ 0 0 2 7 ] MB 1 /4iftfiS«*. H#«JB»rffi**IE 
r*Stt«4iHWaJBSM*©-C*Stff4i*ttffl^'C 

ffi^SR^f^f^^^SCi^^O, JA^ 
«©l/4«fiSffi*fiaSt?*-5©r»*l/^. *fc, 

h wi»a«f ffl^iEr * s t* *4 i H^aBWTfi*© r* a 

C i cc«t 0 IBSftlgfc <fc oTJEtftt 1 /4$g»g£ 
fl**ItBi&*©r#*l/l>. ft, frlBl/4i6fiKfi 
ff8BHW«ffl»fffl*iE'C*Stt»i©'C**tt»i 
4#-©JiCC$*S-&r*fi)EU'CfcJ:^U, S^«r8l^ 

[0028] -H*WB*Htt*iEr*s*#»- 

T. mc riE©W*4j t i«, 
-^©ftUStotiBWlLfciSW:, *^WCCE©- 
«tt*^-i-Wtt**f^**»4*^5. m«. miiBiE© 
tt»3WMIB-C***^t?tt. »-T-W-l*tt©ErtI*i o 
■C»SS3tifca«:*36*AWLfci*, l?IBEfPl^|fiI©3fe 
©B*f**«EIBIft*l^«citS , i'**fiI©*©IB!lf*J: 
0**<«c*«B*t^. KSBiE©»f4iLr«, 

y7yu-h»#y^-. *b;Uu-^x^f-JHfi#y v 
- («IBH*«)i*ff(3W«-C*4 «>©«>* 4) . #yx 



7 

# y 7 y 'Jv-, * y awt tr~;u*# 'J 

*>*#y^-3W»«:w*i/i». MiBtu? -/ >»#y 
[0 0 2 9] 8MB-//u#;i/*>*#y v-ts, 

iOTtt, #HBB6 2 -2 5 2 4 0 6^*R. «fBJBS6 
2-2 5 2 40 7^&«, #HW2 r 1 3 3 4 1 3#& 
$8, ^I30S6 3 - 1 453 24^ »H§BB6 3-2 

6 4 6 2 B «M¥ 1 -240 5 1 7-5f&«, *S 
&BS5 7-8 8 1 5^$S, 1$ga¥5 - 3 9 4 0 3#& 
tt. ttW¥5-43 6 6 3#&flL WPF5-4 38 3 
4-5f&$R, #ffl¥5 - 7 0 6 5 5^$B, ?#SB¥5 - 2 

7 9 5 5 4-SJ&SL mm¥-d - 2 0 6 9 8 5#&«, 1$ 
HPF7 - 6 2 0 2 »BB¥8 - 1 7 6 4 1 1-^ 
&SL ^¥9-2 4 1 4 8 4#&««Cffi«3*lfck 

2«eU:*#«i/rfe«ti>. 

[0 0 3 0] #»9iK:*ji»r«, inB>^dOu*>*# 
y TfBtgiiS ( i ) - (iv) ©urtifr 

[0 0 3 1 ] 

t-fb 1 3 



(5) ^2 0 0 2- 1 5 6 6 2 4 

8 




[0 0 3 2 ] 1»8Btt££ ( I ) ^ (IV) A, B, C 
StfDtt, &***aH^ ^kJSM^Xtt lffi©^«S«: 

[0 0 3 3 ] *fc, «Ey;Wf;l/*>*#y7-©tr 
t>, Tf BfititS (V) 4/cWCVl) m3tt*ft£«!© 

«j£ ft y dr -fe xa^ f# e> n sfi^»***aan u 

[0 0 3 4 ] 

[fb2] 




40 




(VI) 



[0 0 3 5] tHBKJgS*. A, B. C&tfDtt, 

as , #*jjiw-xh: i ficow^Kft^To 
[0 0 3 6 ] fnay;u#;u*>*#y^-©sa¥^i» 
^mtLXte, 5, ooo-i, ooo, ooons-c 

*<K 8, 0 0 0-2 0 0, OOOWU^. 
[0 0 3 7 ] -IWafflSrflWfiTiSttf*- 

50 rHWWBJfffl* J fit?*st*»j (£1 



(6) 

9 

fiS^n/clliC5fe^A*H//ci^, fflBiBft^fr©^©/! 

tfr$#g5iBgBft;£fa&c^ 

/Sffffa^jEr^^^OfeA^)) , &£Otetft6©^7U 

net*. i^#&rffi/BLTfc<n>u 2««±£{#ffl 

x ^'jx^uyM'Jv-, ^»;r^yn^-h y;wfi 20 
# u v-s^* y ^ * ^ u u- h^tf yv-o* 

7M >K£©*S£tfeiM$Cc«* U>. 

[o 0 3 8 ] BJia#y^^u>*#y^-ior«, tp 
©r#^-* D3 32 j mmtb<&m2tiz>, 30 

[0 0 3 9] -jE©tm££©fctti£©#* U>«£* 

LTffl£tt£©#»£U>. Sft*4 5 0nmMI5 
5 0nmW^)l/^f^>3> (Re ) fBOft^ffS 
HtifnRe (4 5 0) MRe (5 5 0) 
plBIE©ttf4© (Re (4 5 0) /Re (5 5 

o ) ) omt. m^notmo (Re < 4 5 0 > /r e 

(5 5 0) ) ©ffi<h#l?L<ft6&C> (EP*3, -##ffe 40 

urptfeh^o AO^ttWccra* Mffi©^ o. o 
3H±tft4JH^I*W»*L/<, 0. 0 5feLhT*S« 

[0 040 ] ECC, m&IEOttWO (Re (4 5 0)/ 
Re (5 5 0) ) ©ffi#, fulfill ©W4© ( R e (4 5 
0) /Re (5 50) ) ©ffi<fc0 iwBB 
IE©l#ft©R e (5 5 0) ©ffi#iiirfB*©1#P*© R e 

(5 5 0 ) ©ffi<fc9fc>h3t>C£* R0\ lfufBIE©tf¥4 
©(Re (450)/Re (5 5 0) ) ©ffi#. Mffilt 50 
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©W4© (Re (4 50) /Re (550)) ©ffiiJ: 0 
t>/J^t>£*tt, MiBIE©*#f4©Re (5 5 0) ©ffi# 
m&$XDtffl<DRe (550)©fiJ:H^Ci, 
©-#4»/rf-«£tt##* Ol^o 
[0 04 1 ] fcfc, WEE0>ttWJ*(«©**H*«* 

W^firfB (An) ©«fi»fSctt^#C^Bi*fi©ttt4 

JgfJrfil (An) <30ifiS»tS[14^S^«l!l*ft©ttf4i 
IE©*tl4<t «A n <D«S»« 
tt3&s**C^JB*ffifflTS<D#»*bC>. «AB, USB 

E©tti4i L/T s)i#)i>* y v-sAwa* 

8JK*CDlit*4il/'C«. *©BW«ffl»rffi©«fi# 
IW**l>fc©3Wff*0<. *f*«fc«\ «fi450n 
m*JcfcO'iftfi5 5 0 nm©BWJSJBflrffi (An) & 

An (4 5 0) fccfcO'An (5 5 0) £ L/c££, 

I An (4 50)/An (55 0) I ^ 1.02 

lAn (4 50)/An (55 0) I > 1.05 
fi^ I An (4 5 0 ) /An (5 5 0 ) I ©ffitt;**l> 
H5#W*U»#, »Bt©»£HttWK:tt2. 0OT? 

[0 04 2] iOftttWiC^ M8Bfi©t«W, buIB 
(Re (4 5 0) /Re (550) ) ©ffi*>Vh<* y 
^^JM^yu-h?©!^ Cft£ffl£tt£B5fBIE 

^-hMyv- t #yry u-h*#y v-, #y 
#yr y^*^*>*#y v-, #y<Mte-JWfi 

IB (Re (450) /Re (550) ) ©|I*«**C># 

yx?i/>ao f #y^*u>»#y^-»o»A. 

4tt^**«EjE©*miUrH:, *U7-f>*#>Jv 
y;^M>^'Jv-f) , 
fc, *©Wl4<fcLr#y^^u>sw/*/c»#y^^ 

U>^^y-7-4, JE©t**4<bOT* >f >»#y -7 
-©*r 6 -/^dOi/* y ^ - 1 ©tt^«3&J<*«:Jff 

[ 0 0 4 3 ] mjIB 1 /4«fiS««, < 4 feitWJ© 

^fficc^^y+H««it."Cc^©^»*L^. 
y+JitflliLrc>Si, »3R9CCj:-6«a^^©^t4 
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JR#*aSitt# 1 0 3 y y * h ^/m' • d a y • MP 

xaattw, <J;9ff£0< tf5 ^ y y * Mt^/m 2 • d 
ayatm^l S b < «3 5 y y v h ;U 

/m 2 -dayat mt^ 0 (IS, I >t\ 

BBRtf^aStttt, J I S K - 7 1 2 6 BffiKftlv 
«jLK, MOCONttiiOX-TRAN2/20MH^ 

ftffli^raujei/fcii*, bjibs i#{4fc»so/c«>©* 

g6 0*CSO'SK9 0%RH©C4*l>5. 10 
[0 04 4] IM2;tf*/<y+JBtt. *Htt»*6ft*J> 

^^6&4W3fl#«:*i^^^y+tt*#"r*0't?, 

^tt*4*ffll>*i^^y+H*»»it^*&^Sf 
*U>. ^^y+tt*#fSlit»^||ft*«W» 

4ltw\ wttr-y^>#y^-, pvA»w»tffe 
*i& 0 *xMy+tt*»r*Ji*jira»aMW*H4 

UTte, ^BWb»#¥tf 6*V IM*Wti*, I nM 
Sn©£#IMb«L SiO. (x=l. 0-2. 
0 ) ) , A 1 2 Oj, Zn0?W6n^ o £/c, S i 20 
A ION, S i A 1 N9©*^*T;l>33Hb£«&M?£ 

#>6$J£-f ifttl0nm-5 0 0 nmt»5 

©#S?*0<. 2 0 nm- 1 0 0 n mr* 

[0 04 5] ifrf BIE©ttf4 4 H©tt*4 4 £*'Jffl 0 1 / 30 
4»fi«tt*«-f SS«4 l/Ctt/ H*WI*rtt#jE© 

»4, friB^u>K®±cc^$n/c^^y+ii4^ 

©©ttf*t©^U> K#y (£*CCj£DTffl»{t»J 

^c^i ffiiaiB^fc^uv MborigBtfiPttiU $M 
{borsjs-rscifc-cts (ffltasE^ffi) . u*-t= 40 
-*/ 3 >(j, «ffl«Hitai-rc:fc«:j:oTBfSi©isHi 

^5if*-r^>jffl-f4Mf*, tt«w»n*[fij«:ie^rs*[oi 

fcgtt*4«-*g«i <«*.«, ^>*HEf*ft4') ft 
rfc<fct>. 

[0 04 6] WBE©Wfc*©tmi*«fflL/fc 1 / 
PPf6ti6. #H»WCCtt, B#iKA<rffltfIE©Wn 
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CLAIMS 



[Claim (s) ] 

[Claim 1] The liquid crystal display characterized by one [ at least ] 
substrate of the substrate of said pair having a quarter-wave length 
plate property in the liquid crystal display equipped with the liquid 
crystal layer pinched by the substrate of a pair, and the substrate of 
said pair. 

[Claim 2] The liquid crystal display [ equipped with the light reflex 
member arranged outside the substrate which has said quarter-wave length 
plate property among the substrates of said pair, and the polarizing 
plate arranged more outside to other substrates ] according to claim 1. 
[Claim 3] The liquid crystal display according to claim 1 or 2 
characterized by Retardation Re (lambda) and wavelength lambda in 
wavelength lambda of the substrate which has a quarter-wave length plate 
property among the substrates of said pair filling the following 
relational expression respectively in the wavelength of lambda= 450nm, 
550nm, and 650nm. 

0.2 <= Re (Lambda) /Lambda <= 0.3 — [Claim 4] A liquid crystal display 
given in any 1 term to claims 1-3 which the substrate which has a 
quarter-wave length plate property among the substrates of said pair has 
a gas barrier layer on one [ at least ] front face, and are 
characterized by the oxygen gas permeability in an elevated temperature 
and a high humidity ambient atmosphere being below 10ml [/m ] 2 and day- 
MPa. 

[Claim 5] A liquid crystal display given in any 1 term to claims 1-4 
characterized by the substrate which has a quarter-wave length plate 
property among the substrates of said pair coming to contain the 
ingredient whose proper birefringence value is forward, and the 
ingredient which is negative. 

[Claim 6] The first layer which the substrate which has a quarter-wave 
length plate property among the substrates of said pair becomes from an 



ingredient forward in a proper birefringence value, It is the liquid 
crystal display according to claim 5 characterized by having the second 
layer which a proper birefringence value becomes from a negative 
ingredient, and said the first layer and said second layer having a 
birefringence, and making the lagging axis of said first layer and said 
second layer intersect perpendicularly mutually, and coming to carry out 
a laminating. 

[Claim 7] The liquid crystal display according to claim 5 or 6 
characterized by an ingredient forward in said proper birefringence 
value being a norbornene system polymer. 

[Claim 8] A liquid crystal display given in any 1 term to claims 5-7 
characterized by an ingredient negative in said proper birefringence 
value being polystyrene or a styrene system polymer. 

[Claim 9] The liquid crystal display according to claim 8 characterized 
by said styrene system polymers being styrene and/or a styrene 
derivative, and at least one sort chosen from acrylonitrile, a maleic 
anhydride, methyl methacrylate, and a butadiene of copolymers. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a cellular phone, a 
Personal Digital Assistant, etc. more about a liquid crystal display at 
an available liquid crystal display at a detail. 
[0002] 

[Description of the Prior Art] Generally, a liquid crystal display makes 
said transparent electrode counter, arranges the transparence substrate 
of a pair with which the transparent electrode was formed, and is 



equipped with the liquid crystal cell which enclosed liquid crystal and 
was formed between the substrates of said pair. By impressing an 
electrical potential difference to said transparent electrode, 
orientation of the liquid crystal is carried out, the permeability of 
light is controlled, and the image is displayed. Conventionally, the 
demand to the improvement in brightness of an image is strong to a 
liquid crystal display, and amelioration aiming at the improvement in 
brightness is variously performed to it. for example, to JP, 10-186357, A, 
the use effectiveness of light is improved by using a phase contrast 
plate — making — high — the liquid crystal display in which 
brightness image display is possible is proposed. 

[0003] Furthermore, in recent years, especially the engine performance 
suitable for a cellular phone and a Personal Digital Assistant 
application is required of a liquid crystal display, namely, the demand 
to lightweight-izing and lamination of a liquid crystal display is 
strong. By the way, in the liquid crystal display, glass is mainly 
conventionally used as a substrate of the pair which encloses liquid 
crystal. Glass has isotropy optically and fits the substrate application 
at the point that chemical resistance and thermal resistance are high. 
However, as compared with plastic material etc., glass is inferior to 
shock resistance, or is inferior to processing ease, and serves as 
hindrance to lightweight-izing and lamination of a liquid crystal 
display further. 
[0004] 

[Problem(s) to be Solved by the Invention] In the liquid crystal display, 
plastic film attracts attention as an alternative of a glass substrate. 
However, since form birefringence discovers plastic film easily by 
performing extension processing etc., producing the plastic film which 
fulfills the optical isotropy like glass by abolishing form 
birefringence, and using this as a substrate conventionally, without 
discovering form birefringence, has been proposed variously. It attains 
[ it not only can respond to lightweight-izing and lamination of a 
liquid crystal display, but / simplification of the equipment by the 
abbreviation of a member ] and is advantageous if the plastic film which 
also fulfills the optical property of a phase contrast plate required 
for a liquid crystal display etc. only as an alternative of a glass 
substrate can be used as a substrate. 

[0005] This invention makes it a technical problem to be made in view of 
said trouble and to offer the liquid crystal display of a simple 
configuration possible [ lightweight-izing and lamination ]. 
[0006] 



[Means for Solving the Problem] In order to solve said technical problem, 
a liquid crystal display according to claim 1 is characterized by one 
[ at least ] substrate of the substrate of said pair having a quarter- 
wave length plate property in the liquid crystal display equipped with 
the liquid crystal layer pinched by the substrate of a pair, and the 
substrate of said pair. 

[0007] In a liquid crystal display according to claim 1, one side of the 
base material which pinches liquid crystal has a property as a quarter- 
wave length plate. Therefore, . it is not necessary to arrange a quarter- 
wave length plate separately for the purpose of the improvement in 
brightness etc., and can be made a simpler configuration. Furthermore, 
by using plastic film as a substrate which has said quarter-wave length 
plate property, lightweight-izing and lamination become possible and 
shock resistance improves further. 

[0008] A liquid crystal display according to claim 2 is characterized by 
having the light reflex member arranged more outside to the substrate 
which has said quarter-wave length plate property among the substrates 
of said pair, and the polarizing plate arranged more outside to other 
substrates in a liquid crystal display according to claim 1. 
[0009] In a liquid crystal display according to claim 2, since the 
polarizing plate of 1 can perform monochrome display, loss of the light 
by incident light repeating and penetrating two or more polarizing 
plates can be controlled. Therefore, the use effectiveness of light can 
be raised and the display of high brightness is attained. 
[0010] Retardation Re (lambda) and wavelength lambda in wavelength 
lambda of the substrate with which a liquid crystal display according to 
claim 3 has a quarter-wave length plate property among the substrates of 
said pair in a liquid crystal display according to claim 1 or 2 are 
characterized by filling the following relational expression 
respectively in the wavelength of lambda= 450nm, 550nm, and 650nm. 
0.2 <= Re (Lambda) /Lambda <= 0.3 [0011] In the liquid crystal display 
according to claim 3, the broadband quarter-wave length plate which 
makes it the light of the light whole region and functions as a quarter- 
wave length plate as a substrate which has said quarter-wave length 
plate property is used. Therefore, also in case a color picture is 
displayed, the image which has a clear color tone can be displayed. 
[0012] In a liquid crystal display given in any 1 term of claims 1-3, 
the substrate which has a quarter-wave length plate property among the 
substrates of said pair has a gas barrier layer on one [ at least ] 
front face, and a liquid crystal display according to claim 4 is 
characterized by the oxygen gas permeability in an elevated temperature 



and a high humidity ambient atmosphere being below 10ml [/m ] 2 and day- 
MPa. 

[0013] In a liquid crystal display according to claim 4, since the 
substrate which has said quarter-wave length plate property is equipped 
with the gas barrier layer, also when said substrate consists of plastic 
film, it can prevent degradation of the liquid crystal molecule by 
oxygen gas, and can raise endurance. 

[0014] A proper birefringence value can consider the substrate which has 
said quarter-wave length plate property as the configuration containing 
the ingredient which is forward, and the ingredient which is negative. 
Furthermore, the substrate which has said quarter-wave length plate 
property has the first layer which a proper birefringence value becomes 
from a forward ingredient, and the second layer which a proper 
birefringence value becomes from a negative ingredient, and said the 
first layer and said second layer have a birefringence, and the lagging 
axis of said first layer and said second layer can be made to be able to 
intersect perpendicularly mutually, and it can consider as the 
configuration which comes to carry out a laminating. As for an 
ingredient forward in said said proper birefringence value, it is 
desirable that it is a norbornene system polymer, and, as for an 
ingredient negative in said proper birefringence value, it is desirable 
that they are polystyrene or a styrene system polymer. Especially, it is 
desirable that said styrene system polymers are styrene and/or a styrene 
derivative, and at least one sort chosen from acrylonitrile, a maleic 
anhydride, methyl methacrylate, and a butadiene of copolymers. 
[0015] 

[Embodiment of the Invention] The outline sectional view of the liquid 
crystal display 10 as 1 operation gestalt of this invention is shown in 
drawing 1 . A liquid crystal display 10 is equipped with the liquid 
crystal layer 18 pinched by the transparence substrates 12a and 12b and 
the transparence substrates 12a and 12b of a pair. At the transparence 
substrates 12a and 12b, sequential formation of the transparent 
electrode layer 14 and the transparence orientation film 16 is 
respectively carried out between the liquid crystal layers 18. The light 
reflex layer 20 is arranged in the tooth back of transparence substrate 
12a, and the polarizing plate 22 is arranged in the front face of 
transparence substrate 12b. The transparent gas barrier layer 19 is 
formed in the front face of the side which touches the light reflex film 
20 of transparence substrate 12a. Transparence substrate 12a has a 
property as a quarter-wave length plate. 

[0016] Transparent electrode **** 14 consists of metallic oxides, such 



as ITO, for example, patterning may be carried out to the shape of the 
shape of a stripe, and a segment. The transparent orientation film 16 
consists of organic polymers, such as polyimide and PVA. It is formed in 
order to control the orientation of the liquid crystal molecule 
contained in the liquid crystal layer 18, but about the orientation of a 
liquid crystal molecule, when controllable by other approaches, you may 
not be. 

[0017] Transparence substrate 12a consists of extension plastic film, 
and has a property as a quarter-wave length plate. For example, the 
oriented film of the layered product of the layer which consists of an 
ingredient which has the forward birefringence value mentioned later, 
and the layer which consists of an ingredient which has a negative 
birefringence value etc. is mentioned. Although transparence substrate 
12b may be a glass substrate or you may be plastic film, it is the point 
in which lightweight-izing and lamination are possible, and the point 
that shock resistance is high, and plastic film is desirable. When 
transparence substrate 12b consists of plastic film, as for this plastic 
film, it is desirable that it is the film in which form birefringence is 
not shown. 

[0018] The liquid crystal layer 18 is a nematic mold liquid crystal 
layer of a torsion orientation condition. In the condition of not 
impressing an electrical potential difference between the transparent 
electrode layers 14, the liquid crystal molecule which touches the 
liquid crystal molecule which touches the orientation film 16 by the 
side of transparence substrate 12a, and the orientation film 16 by the 
side of transparence substrate 12b takes the orientation twisted 45 
degrees. On the other hand, if an electrical potential difference higher 
than liquid crystal saturation voltage is supplied between the 
transparent electrode layers 14, orientation of the liquid crystal 
molecule will be carried out at right angles to the transparence 
substrates 12a and 12b. Moreover, when it projects on the same flat 
surface, the polarization shaft of a polarizing plate 22 and the 
anisotropy shaft of transparence substrate 12a which is a quarter-wave 
length plate are arranged so that the include angle of 45 degrees may be 
made and it may cross. 

[0019] Next, the image display property of a liquid crystal display 10 
is explained. In the condition of not supplying an electrical potential 
difference between the transparent electrode layers 14, if light carries 
out incidence to a polarizing plate 22, only a linearly polarized light 
component parallel to the polarization shaft of a polarizing plate 22 
will penetrate among the light which carried out incidence, and 



incidence will be carried out to the liquid crystal layer 18. Since 45- 
degree twist orientation of the liquid crystal molecule is carried out 
in the liquid crystal layer 18, 45 degrees of linearly polarized light 
components which carried out incidence are rotated by the orientation of 
a liquid crystal molecule. The polarization direction of the linearly 
polarized light which carried out outgoing radiation from the liquid 
crystal layer 18 becomes the anisotropy shaft of transparency substrate 
12a, and parallel, and the linearly polarized light penetrates 
transparence substrate 12a as it is, without being given phase contrast. 
Then, after being reflected in the light reflex layer 20, transparence 
substrate 12a is penetrated and incidence is again carried out to the 
liquid crystal layer 18. Since -45 degrees of linearly polarized lights 
which carried out incidence to the liquid crystal layer 18 are rotated 
by the orientation of a liquid crystal molecule, the polarization 
direction becomes the polarization shaft of a polarizing plate 22, and 
parallel, can penetrate a polarizing plate 22 and serves as a bright 
white display. 

[0020] Where an electrical potential difference higher than liquid 
crystal saturation voltage is supplied between the transparent electrode 
layers 14 on the other hand, if light carries out incidence to a 
polarizing plate 22, only a linearly polarized light component parallel 
to the polarization shaft of a polarizing plate 22 will penetrate among 
the light which carried out incidence similarly, and incidence will be 
carried out to the liquid crystal layer 18. Orientation of the liquid 
crystal molecule is carried out in the liquid crystal layer 18, since 
****, incidence of the linearly polarized light is carried out to 
transparence substrate 12a as it is, without the polarization direction 
rotating, and phase contrast can be given with the quarter-wave length 
plate property which transparence substrate 12a has. Then, it is 
reflected in the light reflex layer 20, transparence substrate 12a is 
passed again, and phase contrast can be given. That is, since 
transparence substrate 12a which is a quarter-wave length plate by the 
time the linearly polarized light component which penetrated the 
polarizing plate 22 reaches a polarizing plate 22 again is passed twice, 
the 90 degrees of the polarization directions of the linearly polarized 
light are rotated. Since the linearly polarized light component which is 
reflected and passes a polarizing plate 22 again is making the 
polarization shaft of a polarizing plate 22, and the include angle of 90 
degrees, it cannot penetrate a polarizing plate 22 but serves as a black 
display. 

[0021] Above, although only monochrome display was indicated, a halftone 
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display is attained by impressing the electrical potential difference of 
under liquid crystal saturation voltage. Moreover, for example, 
multicolor image display becomes possible by arranging a color filter 
between substrate 12b and a polarizing plate 22. 

[0022] The liquid crystal display of this invention may be equipped with 
other members. For example, you may have the protective layer on the 
surface of the polarizing plate. Moreover, you may have the seal member 
for having the spacer which gives a predetermined gap, enclosing a 
liquid crystal molecule further, and forming a liquid crystal layer 
between transparence substrate 12a and 12b, etc. 

[0023] With the gestalt of this operation, since only the polarizing 
plate of 1 is used, loss of the light resulting from light repeating a 
polarizing plate and passing can be controlled, consequently, the use 
effectiveness of light — improving — high — a brightness display is 
attained. Furthermore, with the gestalt of this operation, since the 
substrate serves as the quarter-wave length plate, the reflective mold 
liquid crystal display in which a bright display is possible can consist 
of simpler configurations. Furthermore, lightweight-izing and lamination 
can be attained by constituting a quarter-wave length plate from plastic 
film, such as an oriented film. 

[0024] In addition, the include angle of the polarization shaft of a 
polarizing plate 22 and the anisotropy shaft of a quarter-wave length 
plate (substrate 12a) is not limited to 45 degrees, but can be changed 
according to the twist include angle of the liquid crystal layer 18. 
[0025] Next, the substrate (it may only be hereafter called a "quarter- 
wave length substrate") which has a property as a quarter-wave length 
plate is explained to a detail. As said quarter-wave length substrate, a 
well-known quarter-wave length plate can be used widely conventionally. 
As for said quarter-wave length substrate, it is preferably [ having the 
property as a broadband quarter-wave length plate ], and specifically 
desirable that Retardation Re (lambda) and wavelength lambda in 
wavelength lambda are filling the following relational expression 
respectively in the wavelength of lambda^ 450nm, 550nm, and 650nm. 
0.2 <= Re (Lambda) /Lambda <= 0.3 [0026] It is desirable that the rate of 
a photoelasticity is 20 or less brewsters, as for said quarter-wave 
length substrate, it is more desirable that they are ten or less 
brewsters, and it is still more desirable that they are five or less 
brewsters. For example, when pasting said quarter-wave length substrate 
together with a light reflex layer, there is a bias in the stress 
applied in the case of pasting, and bigger stress is applied in an edge 
as compared with a center section. Consequently, a difference arises in 



the retardation of said substrate, the optical omission of the edge is 
carried out whitely, and a display property may be reduced. Also when 
the rate of a photoelasticity of said quarter-wave length substrate is 
in said within the limits and there is a bias of stress in the case of 
pasting, since it can control that a difference arises in a retardation 
partially, it is desirable. 

[0027] When said quarter-wave length substrate is constituted using the 
ingredient whose proper birefringence value is forward, and the 
ingredient whose proper birefringence value is negative, since the 
quarter-wave length substrate of a broadband is producible, it is 
desirable by being able to make a mutual wavelength dispersion property 
offset and adjusting loadings, extension conditions, etc. Moreover, if 
the ingredient whose proper birefringence value is forward, and the 
ingredient whose proper birefringence value is negative are used, since 
it will become producible [ a broadband quarter-wave length substrate ] 
according to a simple process by using a co-extrusion, extension 
processing, etc. , it is desirable. In addition, said proper 
birefringence value may make a single layer contain the ingredient which 
is forward, and the ingredient which is negative, and may constitute it, 
and said quarter-wave length substrate makes a separate layer contain 
each, it may carry out the laminating of this layer, and may constitute 
it. 

[0028] - In ingredient-this invention whose proper birefringence value 
is forward, a molecule has optically uniaxial order, and "the ingredient 
whose proper birefringence value is forward" (it may only be hereafter 
called "a forward ingredient") means the ingredient which has the 
property which shows optically uniaxial [ forward ] optically, when 
orientation is carried out. For example, in the case where said forward 
ingredient is resin, when light carries out incidence to the layer in 
which the molecule took optically uniaxial orientation and was formed, 
the resin with which the rate of optical refraction of said direction of 
orientation becomes larger than the rate of optical refraction of the 
direction which intersects perpendicularly in said direction of 
orientation is said, as said forward ingredient — an olefin system 
polymer (for example, polyethylene — ) Polypropylene, a norbornene 
system polymer, a cycloolefin system polymer, etc., A polyester system 
polymer (for example, polyethylene terephthalate, polybutylene 
terephthalate, etc.), The poly arylene sulfide system polymer (for 
example, polyphenylene sulfide etc.), A polyvinyl alcohol system polymer, 
a polycarbonate system polymer, a polyarylate system polymer, A 
cellulose ester system polymer (some which are negative have said proper 



birefringence value), A polyether sulphone system polymer, a polysulfone 
system polymer, the poly allyl compound ape phone system polymer, 
polyvinyl chloride system polymers, or these plural (duality, 3 etc. 
yuan, etc.) copolymerization polymers are mentioned. These may be used 
by the one-sort independent and may use two or more sorts together. In 
this invention, an olefin system polymer is desirable also in these, and 
viewpoints, such as a light transmittance property, thermal resistance, 
dimension stability, and a photoelasticity property, to especially a 
norbornene system polymer is desirable also in an olefin system polymer. 
As said olefin system polymer, "APO" etc. made from the Japan Synthetic 
Rubber "art sow", Nippon Zeon "ZEONEKKUSU" and "ZEONOA", and the Mitsui 
petrochemistry is used suitably. 

[0029] Said norbornene system polymer repeats a norbornene frame, and 
comes to have it as a unit. As the example JP, 62-252406, A, JP, 62- 
252407, A, JP, 2-133413, A, JP, 63-145324, A, JP, 63-264626, A, JP, 1-240517, A, 
JP, 57-8815, B, JP, 5-39403, A, JP, 5-43663, A, Although what was indicated by 
JP, 5-43834, A, JP, 5-70655, A, JP, 5-279554, A, JP, 6-206985, A, JP, 7-62028, A, 
JP, 8-176411, A, JP, 9-241484, A, etc. can use suitably It is not limited to 
these. Moreover, these may be used by the one-sort independent and may 
use two or more sorts together. 

[0030] In this invention, what has the repeat unit expressed with either 
the following structure expression (I) - (IV) also in said norbornene 
system polymer is desirable. 
[0031] 
[Formula l] 




[0032] A, B, C, and D express respectively independently a hydrogen atom 
or a univalent organic radical among said structure expression (I) - 
(IV). 

[0033] Moreover, the hydropolymerization object which hydrogenates the 
polymer obtained also in said norbornene system polymer by carrying out 
the metathesis polymerization of at least one sort of the compound 
expressed with the following structure expression (V) or (VI), and this 
and the partial saturation ring compound which can be copolymerized, and 
is acquired is also desirable. 
[0034] 
[Formula 2] 




(VI) 



[0035] A, B, C, and D express respectively independently a hydrogen atom 
or a univalent organic radical among said structure expression. 
[0036] As weight average molecular weight of said norbornene system 
polymer, it is 5,000 to about 1,000,000 and 8,000-200,000 are desirable. 
[0037] - In ingredient-this invention whose proper birefringence value 
is negative, a molecule has optically uniaxial order, and "'the 
ingredient whose proper birefringence value is negative" (it may only be 
hereafter called "a negative ingredient") means the ingredient which has 
the property which shows optically uniaxial [ negative ] optically, when 
orientation is carried out. For example, when said negative ingredient 
is resin and light carries out incidence to the layer in which the 
molecule took optically uniaxial orientation and was formed, the resin 
with which the rate of optical refraction of said direction of 
orientation becomes smaller than the rate of optical refraction of the 
direction which intersects perpendicularly in said direction of 
orientation is said. As said negative ingredient, polystyrene, a 
polystyrene system polymer (copolymer of styrene and/or a styrene 
derivative, and other monomers), a polyacrylonitrile system polymer, a 
polymethylmethacrylate system polymer, cellulose ester system polymers 
(some which are forward have said proper birefringence value), or these 
plural (duality, 3 etc. yuan, etc.) copolymerization polymers are 
mentioned. These may be used by the one-sort independent and may use two 
or more sorts together. As said polystyrene system polymer, styrene 
and/or a styrene derivative, and at least one sort chosen from acrylic 
nitril, a maleic anhydride, methyl methacrylate, and a butadiene of 
copolymers are desirable. In this invention, from a viewpoint that 
birefringence manifestation nature is high, polystyrene and a 
polystyrene system polymer are more desirable, at least one sort chosen 
also in these from polystyrene, a polystyrene system polymer, a 
polyacrylonitrile system polymer, and a polymethylmethacrylate system 
polymer is desirable, and especially the copolymer of styrene and/or a 
styrene derivative, and a maleic anhydride is [ it is the point that 



thermal resistance is high, and ] desirable also in these. 
[0038] As said polystyrene system polymer, a commercial item may be used 
and, specifically, "die Larc D332" etc. by the nova chemical company is 
preferably used as a commercial item of styrene-maleic-anhydride 
copolymerization resin. 

[0039] - As for the ingredient said whose proper birefringence value is 
forward, and the ingredient which is negative, in desirable combination- 
this invention of a forward ingredient and a negative ingredient, it is 
desirable to combine as an index to fulfill the conditions shown below. 
When the absolute value of the retardation (Re) value in the wavelength 
of 450nm and the wavelength of 550nm is set to Re (450) and Re (550), 
respectively, It is mentioned as what has the desirable combination 
(that is, one side is smaller than another side, or large) to which the 
value of (Re (450) /Re (550)) of said forward ingredient and the value of 
(Re (450) /Re (550)) of said negative ingredient do not become equal. The 
combination from which the difference of both values becomes 0.03 or 
more is more specifically desirable, and the combination which is 0.05 
or more is more desirable. 

[0040] Furthermore, when the value of (Re (450) /Re (550)) of said 
forward ingredient is larger than the value of (Re (450) /Re (550)) of 
said negative ingredient The value of Re (550) of said forward 
ingredient is smaller than the value of Re (550) of said negative 
ingredient, And when the value of (Re (450) /Re (550)) of said forward 
ingredient is smaller than the value of (Re (450) /Re (550)) of said 
negative ingredient The combination with which one side of thing ** with 
the larger value of Re (550) of said forward ingredient than the value 
of Re (550) of said negative ingredient is filled is desirable. 
[0041] Next, desirable combination in case said forward ingredient and 
forward negative ingredient are resin respectively is explained. When 
the wavelength dispersion nature of a proper refractive value (deltan) 
uses large resin as a negative ingredient, it is desirable that the 
wavelength dispersion nature of deltan uses small resin as a forward 
ingredient. Moreover, when the wavelength dispersion nature of a proper 
refractive value (deltan) uses small resin as a negative ingredient, it 
is desirable that the wavelength dispersion nature of deltan uses large 
resin as a forward ingredient. For example, as said negative ingredient, 
when a proper birefringence value (deltan) with a wavelength [ of 
450nm ] and a wavelength of 550nm is respectively set to delta n (450) 
and delta n (550), specifically, it is desirable [ what has the large 
wavelength dispersion of the proper birefringence value is desirable, 
and ], when using a norbornene system polymer as said forward ingredient 



to be chosen out of the resin which fills the following relational 
expression. 

| deltan(450)/deltan(550) | >= It is more desirable to be chosen out of 
the resin which fills the following relational expression to 1.02 pans. 
| deltan(450)/deltan(550) | >= 1.05 ~ although the larger one of the 
value of |deltan(450)/deltan(550) | is in addition desirable, in the 
case of resin, generally, it is 2.0 or less. 

[0042] More specifically, in the case of polymethylmethacrylate with the 
small ingredient [ said / negative ] value of the above (Re (450) /Re 
(550)) etc., a polyethylene terephthalate system polymer, a 
polyphenylene sulfide system polymer, a polycarbonate system polymer, a 
polyarylate system polymer, a polyether sulphone system polymer, a 
polysulfone system polymer, the poly allyl compound ape phone system 
polymer, a polyvinyl chloride system polymer, etc. are desirable as said 
forward ingredient combined with this. Moreover, in the case of 
polystyrene with the large ingredient [ said / negative ] value of the 
above (Re (450) /Re (550)), a polystyrene system polymer, etc., as said 
forward ingredient combined with this, an olefin system polymer and 
cycloolefin system polymers (for example, polyethylene, polypropylene, a 
norbornene system polymer, etc.), a cellulose ester system polymer, etc. 
are desirable. Especially combination with a norbornene system polymer 
is desirable also in an olefin system polymer as polystyrene and/or a 
polystyrene system polymer, and a forward ingredient as an ingredient 
negative also in inside. 

[0043] As for said quarter-wave length substrate, it is desirable to 
have the gas barrier layer on the surface of one side at least, 
degradation of the liquid crystal molecule by oxygen etc. if it has the 
gas barrier layer — controlling — a long period of time — crossing 
high — brightness image display becomes possible. Said gas barrier 
layer is a layer which has the barrier nature to gas, especially oxygen. 
It is desirable that the oxygen gas permeability in an elevated 
temperature and a high humidity ambient atmosphere is below 10ml [/m ] 2 
and day-MPa. The oxygen gas permeability of said gas barrier layer is 
5ml [/m ] 2 and day-atm more preferably, and is 3ml [/m ] 2 and day-atm 
still more preferably. In addition, it sets to this invention and oxygen 
gas permeability is JIS. According to K-7126B law, what converted into 
said SI unit the value measured using 0X-TRAN2 made from M0C0N / 20MH is 
shown. Moreover, in this invention, "an elevated temperature and high 
humidity" mean the temperature of 60 degrees C, and 90% of humidity RH. 
[0044] Even if said gas barrier layer is a layer which consists of an 
organic material, it may be a layer which consists of an inorganic 



material. Since it has high gas barrier nature especially, the layer 
which consists of an inorganic material is desirable at the point which 
can carry out lamination of the gas barrier layer, when an inorganic 
material is used. A vinylidene-chloride polymer, PVA, etc. are mentioned 
as an organic material which can form the layer which has gas barrier 
nature, a metallic oxide mentions as an inorganic material which can 
form the layer which has gas barrier nature — having — concrete — the 
alloy oxide of In and Sn, SiOx (x=l. 0-2. 0), and aluminum2 — 03, ZnO, 
etc. are mentioned. Moreover, silicon aluminum system compounds, such as 
SiAlON and SiAIN, are also used preferably. Said gas barrier layer can 
be formed using vacuum evaporation technique, the sputtering method, the 
ion plating method, etc., when it can form using the method of 
application etc. when it constitutes from an organic material, and it 
constitutes from an inorganic material. Moreover, when it constitutes 
said gas barrier layer from an inorganic material, as for thickness, it 
is desirable that it is lOnm - 500nm, and it is more desirable that it 
is 20nm - lOOnm. 

[0045] The substrate which has the blend layer which a proper 
birefringence value becomes from the polymer blend of forward resin and 
negative resin as a substrate which has a quarter-wave length property 
using said forward ingredient and a negative ingredient, and the gas 
barrier layer formed on said blend layer is mentioned. Said substrate 
dissolves the blend polymer (a compatibilizer is contained if needed) of 
said forward ingredient and a negative ingredient in the organic solvent 
of arbitration, prepares coating liquid, by applying this coating liquid 
on a temporary base material, and drying, can be membrane-formation-ized 
and can manufacture it (the solution producing-f ilm method), or said 
compound — pelletizing — melting extrusion — it can membrane- 
formation-ize and can also manufacture (extrusion method). A retardation 
can be made into the range of desired by performing extension processing. 
Although vertical uniaxial stretching extended to a mechanical flow 
direction, horizontal uniaxial stretching (for example, tenter extension 
etc.) extended in the direction which intersects perpendicularly with a 
mechanical flow direction are suitably mentioned as extension processing, 
biaxial stretching may be performed as long as it is [ some ]. 
[0046] The substrate of a laminating mold is mentioned as other examples 
of the substrate which has a quarter-wave length property using said 
forward ingredient and a negative ingredient. The substrate of a 
configuration of having specifically carried out the laminating of the 
layer which a proper birefringence value becomes from forward resin (it 
may only be hereafter called "forward resin"), the layer which a proper 



birefringence value becomes from negative resin (it may only be 
hereafter called "negative resin"), and the gas barrier layer is 
mentioned. The layer which consists of forward resin, and the layer 
which consists of negative resin have a birefringence, makes the lagging 
axis intersect perpendicularly mutually, and the laminating is carried 
out. That is, the direction of orientation of the molecule of forward 
resin and the direction of orientation of said negative resin which are 
contained in each layer are in agreement. Therefore, since the 
retardation of said substrate serves as the sum of each retardation of 
the layer which consists of forward resin, and the layer which consists 
of negative resin, by making a lagging axis intersect perpendicularly 
mutually and carrying out a laminating, the retardation by the side of 
short wavelength is small, and can enlarge the retardation by the side 
of long wavelength. Consequently, the ratios Re (lambda) /lambda of the 
Retardation Re (lambda) and wavelength in wavelength lambda can be 
mostly made regularity (0.3 or less [ Preferably / 0. 2 or more ]) in the 
light whole region. 

[0047] Moreover, said laminating type of quarter-wave length substrate 
may have the third and fourth layers which consist of forward or 
negative resin. The configuration in which a cross section has symmetric 
property especially is desirable, for example, the mode which carried 
out the laminating of the layer which the mode and proper birefringence 
value which carried out the laminating of the layer which a proper 
birefringence value becomes from forward and negative and forward resin 
one by one become from negative and forward and negative resin one by 
one is desirable. Moreover, in the mode of a three-tiered structure, it 
is desirable that make a mutual lagging axis in agreement and the 
laminating is carried out about the layer which consists of resin whose 
sign of a proper birefringence value corresponded. Furthermore, as for 
the resin whose sign of a proper birefringence value corresponded, it is 
desirable that it is the same ingredient. 

[0048] The layer (it may be hereafter called a "glue line") which raises 
the adhesive property of both layers between the layer which consists of 
said forward resin, and the layer which consists of said negative resin 
may be arranged. The ingredient with which the both sides and 
compatibility of said forward resin and said negative resin are may be 
used for this layer. When a norbornene system polymer is used as said 
forward resin and polystyrene (or polystyrene system polymer) is used as 
said negative resin, for example, said glue line It is desirable that it 
is the layer which has the component of either an olefin system polymer 
and polystyrene (or styrene system polymer), and is the layer which a 



glass transition point becomes from a polymer low 5 degrees C or less 
(preferably 10 degrees C or less) as compared with the glass transition 
point of said forward resin and negative resin. However, it is not 
limited to this. In addition, the smaller one of the product of the 
birefringence of said glue line and thickness is desirable. 
[0049] Said laminating type of quarter-wave length substrate can be 
manufactured by various approaches. It is desirable to carry out the co- 
extrusion of forward resin and the negative resin, to carry out the 
laminating of the 1st layer which consists of said forward resin, and 
the 2nd layer which consists of said negative resin, to produce a 
layered product, to extend said layered product further, and to adjust 
and produce a retardation especially. 

[0050] At the process which forms said layered product, for example, 
forward resin and negative resin are stored respectively, are heated and 
pressurized in an extruder, and it considers as a flow condition 
respectively, and it is respectively extruded continuously from a die 
and it is made a layered product. Then, this layered product may be made 
to insert in the nip section of a nip roll continuously, and may be 
stuck to it by pressure. The process which extends said layered product 
and adjusts a retardation can be carried out using various drawing 
machines. For example, since vertical uniaxial stretching extended to a 
mechanical flow direction, the tenter extension extended in the 
direction which intersects perpendicularly with a mechanical flow 
direction can use suitably and also it is thickness directional control, 
it is also possible to give NI axial. Here, when the minimum glass 
transition temperature of the basic material (forward resin and negative 
resin) which constitutes a layer is set to Tgmin, as for extension 
temperature, it is desirable to set it as ** (Tgmin-20) - (Tgmin) **. 
[0051] In order to fulfill the property of Re (450) <Re(550) <Re (650), a 
proper birefringence value can control by adjusting a weight ratio, 
extension temperature, draw magnification, etc. about negative resin and 
forward resin. For example, the example of the adjustment approach in 
case a proper birefringence value uses a norbornene system polymer as 
forward resin and a proper birefringence value uses polystyrene as 
negative resin is shown. Melting softening temperature of polystyrene 
and a norbornene system polymer is respectively set to Ts and Tn. Since 
it is Ts<Tn, when the layered product of the layer which consists of a 
norbornene system polymer, and the layer which consists of polystyrene 
is extended at the temperature near Tn, orientation relaxation of a 
polystyrene molecule is quick, orientation of the molecule of the layer 
which consists of polystyrene is hardly carried out, and the layer which 



consists of polystyrene does not have a birefringence. Consequently, the 
laminated film which carried out the laminating of the layer which 
consists of a norbornene system polymer, and the layer which consists of 
polystyrene becomes almost equal to the wavelength dispersion which the 
layer which consists of a norbornene system polymer shows. It comes to 
carry out orientation of the polystyrene molecule, and the layer which 
consists of polystyrene comes to have a birefringence as extension 
temperature is made low. Since the retardation of the layer which 
consists of polystyrene is negative, the forward retardation which the 
layer which consists of a norbornene system polymer has decreases. A 
short wavelength side carries out retardation reduction of the reduction 
rate of a retardation greatly for the wavelength dispersion of 
polystyrene, and the property of Re (450) <Re(550) <Re (650) is acquired 
as a result. By controlling extension temperature, it crosses throughout 
light wavelength, and Re (lambda) /lambda can be set constant, and it can 
migrate to a broadband, and can consider as the phase contrast plate in 
which a uniform phase contrast property is shown. Moreover, a broadband 
quarter-wave length property can be acquired by draw magnification 
adjustment. 

[0052] In case the quarter-wave length substrate which has said glue 
line is formed between the layer which consists of forward resin, and 
the layer which consists of negative resin, it is more desirable than 
said extension temperature to use the resin which has low-temperature 
melting softening temperature as resin which constitutes said glue line. 
It is desirable that a glass transition point uses low resin, it is more 
desirable still more desirable to use the resin which has a glass 
transition temperature low 5 degrees C or more to resin forward in said 
proper birefringence value and resin negative in said proper 
birefringence value, and, specifically, it is 20 degrees C or more. 
[0053] In addition, the cellulose acetate of a publication etc. can also 
be used for a quarter-wave length substrate at a layered product, JP, 10- 
310370, A, JP, 10-137116, A, etc. of two optical anisotropy layers given in 
the quarter-wave length plate which becomes W0 00/No. 26705 
specification from the denaturation polycarbonate of a publication, and 
JP, 2000-206331, A. 
[0054] 

[Example] Hereafter, although an example explains this invention to a 
detail more, this invention is not limited at all by the following 
examples. 

[0055] The liquid crystal display of the same configuration as drawing 1 
was produced. First, the following quarter-wave length substrates were 



produced as substrate 12a. As forward resin, the proper birefringence 
value used polystyrene (trade name "HF-77"; EANDO em styrene company 
make) as cycloolefin system norbornene resin (trade name "ZE0N0A1420R" ; 
Nippon Zeon Co., Ltd. make) and resin negative in a proper birefringence 
value. About these resin, it was made to dry under a nitrogen purge 
beforehand, and that to which the moisture content was reduced was used. 
In addition, when the absolute value of the retardation (Re) in the 
wavelength of 450nm and the wavelength of 550nm is set to Re (450) and 
Re (550), respectively, the value of (Re (450) /Re (550)) of said 
cycloolefin system norbornene resin is 1.005, the value of (Re (450) /Re 
(550)) of said polystyrene is 1.080, not both values are the same and 
the difference is 0. 075. 

[0056] Said resin was extruded and it stored in the interior of 
equipment ("LAB0 PLAST0MILI" made from an Oriental energy machine), it 
co-extruded and the layered product (norbornene system resin / 
polystyrene / norbornene system resin) of 3 lamination was produced, 
extension processing was performed succeedingly and the quarter-wave 
length plate was produced. Two sets of extruders are attached in the 
dice of said extrusion equipment, and the resin hopper stored in each 
has structure which joins inside a dice. There are two openings in the 
extruder of 1 and the resin hopper 2 extruded from two openings of the 
extruder (it has two openings) of another side centering on the resin 
hopper 1 extruded from one extruder has inside the dice structure which 
joins from the both sides of the resin hopper 1. Moreover, two or more 
rolls are arranged and the thickness control of the layered product of 
the three-tiered structure extruded from the dice is constituted by the 
lower part of a dice possible. 

[0057] The hopper of said norbornene system resin was respectively 
stored in the extruder of another side which has the hopper of said 
polystyrene, and two openings in one extruder, and the melting shaping 
film of a three-tiered structure which consists of norbornene system 
resin / polystyrene / norbornene system resin was produced. About the 
thickness of a laminated film, peripheral-speed control of two or more 
rolls adjusted, and the laminated film with a thickness of 102 
micrometers was obtained. 19% of extension processing was performed for 
the obtained laminated film in the 95-degree C ambient atmosphere, and 
the oriented film was obtained. When the wavelength dependency of Re was 
respectively measured by the product made from the Oji measurement 
"K0BRA 21DH" about obtained 19% oriented film, it turned out that said 
oriented film has the broadband quarter-wave length plate property that 
Re shows one fourth of wavelength, over the light whole region. Moreover, 



it was eight brewster when the rate of a photoelasticity was measured 
about the obtained oriented film using "M-150" by Jasco. This was set to 
quarter-wave length substrate 12a. 

[0058] Next, on the norbornene system resin layer of obtained substrate 
12a, sputtering of SiOl. 8 was carried out and the gas barrier film 19 
with a thickness of about 50nm was formed. Subsequently, on the 
norbornene system resin layer of the side in which said gas barrier 
layer 19 is not formed, sputtering of the ITO was carried out, the 
transparent conductive thin film 14 with a thickness of about lOOnm was 
formed, and it patternized in the shape of a stripe by etching. The 
sheet resistance of obtained substrate 12a was 20ohm/**, and the 
temperature of 60 degrees C and the 90% oxygen gas permeability of 
humidity RH were 7ml [/m ] 2 and day-MPa. 

[0059] As substrate 12b, the layered product film before performing 
extension processing was used in production of substrate 12a. A gas 
barrier layer (un-[ in drawing 1 ] illustrating) and the transparent 
conductive film 14 were formed in said laminated film like substrate 12b. 
[0060] When the polarization shaft of a polarizing plate 22 and the 
anisotropy shaft of substrate 12a are projected on the same flat surface, 
the polarizing plate 22 has been arranged so that it may cross at the 
include angle of 45 degrees. Moreover, the transparent conductive film 
14 was made to counter, Substrates 12a and 12b have been arranged at the 
predetermined spacing with the spacer (un-[ in drawing 1 R> 1 ] 
illustrating), the liquid crystal molecule was enclosed with this 
spacing, and the liquid crystal layer 18 was formed. A liquid crystal 
molecule takes the orientation which 45 degrees of liquid crystal 
molecules which touch the liquid crystal molecule which touches the 
orientation film 16 by the side of substrate 12a, and the orientation 
film 16 by the side of substrate 12b with the polyamide orientation film 
16 formed on substrate 12a and 12b twisted in the condition of not 
supplying the transparent conductive film 14 with an electrical 
potential difference. Where the electrical potential difference which 
exceeds liquid crystal saturation voltage on the transparent conductive 
film 14 is supplied on the other hand, orientation of the liquid crystal 
molecule is carried out at right angles to Substrates 12a and 12b. 
[0061] These members were pasted together and the liquid crystal display 
10 of a configuration of being shown in drawing 1 was produced. This 
liquid crystal display 10 displayed black on the transparent conductive 
thin film 14 in the condition of not supplying an electrical potential 
difference, and where the electrical potential difference which exceeds 
liquid crystal saturation voltage to the transparent conductive thin 



film 14 is supplied, it displayed bright white. Therefore, good 
monochrome display was possible for the liquid crystal display 10, 
without having arranged the phase contrast plate separately. Furthermore, 
since Substrates 12a and 12b were all plastic film, they were very thin 
layers and lightweight. Moreover, since glass was not used for the 
substrate, it excelled also in shock resistance. 
[0062] 

[Effect of the Invention] As explained above, according to this 
invention, the liquid crystal display of a simple configuration can be 
offered possible [ lightweight-izing and lamination ]. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the outline sectional view of the liquid crystal 
display concerning the gestalt of operation of this invention. 
[Description of Notations] 
10 Liquid Crystal Display 

12a Transparence substrate (quarter-wave length plate) 

12b Transparence substrate 

14 Transparent Electrode Layer 

16 Transparence Orientation Film 

18 Liquid Crystal Layer 

19 Gas Barrier Layer 

20 Light Reflex Layer 
22 Polarizing Plate 
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[Drawing 1] 
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